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1
LIGHTING SYSTEM

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

The present application claims priority under 35 U.S.C.

§119 to Japanese Patent Application No. 2009-155764, filed
Jun. 30, 2009. The contents of this application are incorpo-

rated herein by reference 1n their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a lighting system.

2. Discussion of the Background

A headlight system having a characteristic appearance as a
lighting apparatus 1s proposed for a saddle-riding type
vehicle. To illuminate a forward portion of the saddle-riding,
type vehicle, the headlight system includes a first lighting
apparatus having a circular light-emitting surface and a sec-
ond lighting apparatus forming an annular light-emaitting sur-
face concentric with the light-emitting surface of the first
lighting apparatus (see, for example, Japanese Patent Laid-
Open No. 2002-2163509 (FIG. 3)).

Referring to FIG. 5 of Japanese Patent Laid-Open No.
2002-216509, a first light source 63 1s supported by a first
housing 62 and a retlector of a second lighting apparatus 1s
disposed so as to surround the first housing 62. Further, a
second light source 65 1s supported by the reflector of the
second lighting apparatus.

As evident from FIG. 5 of Japanese Patent Laid-Open No.
2002-216509, the first housing 62 and the reflector of the
second lighting apparatus are dual, so that the entire lighting
system becomes extremely heavy. Further, the arrangement
in which the first housing 62 1s disposed forwardly of the
reflector of the second lighting apparatus poses a problem in
that 1t 1s ditficult to set a reflection surface of the reflector of
the second lighting apparatus for uniformly i1lluminating a
second light-emitting surface.

There 1s, however, a need for reduction i weight of the
lighting system used for a small vehicle which is required to
be compact and lightweight and, particularly, for the saddle-
riding type vehicle.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, a lighting
system 1ncludes a first lighting apparatus, an annular second
lighting apparatus, and an annular stay. The first lighting
apparatus includes a light source covered with a housing. The
annular second lighting apparatus 1s disposed around the
housing and includes a plurality of light-emitting elements
disposed annularly so as to be radially spaced apart from an
outer periphery of the first lighting apparatus. The annular
stay 1s supported by the housing to support the second lighting
apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many of
the attendant advantages thereof will be readily obtained as
the same becomes better understood by reference to the fol-
lowing detailed description when considered in connection
with the accompanying drawings, wherein:

FIG. 1 1s a diagram for illustrating a saddle-riding type
vehicle mounted with a lighting system according to an
embodiment of the present invention;
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FIG. 2 1s a front elevational view showing the lighting
system according to a first embodiment of the present inven-
tion;

FIG. 3 1s across-sectional view taken along line 3-3 of FIG.
2;

FI1G. 4 1s a view on arrow 4 of FIG. 3;

FIG. 5 1s an enlarged view showing portion 5 of FIG. 3;

FIG. 6 1s a cross-sectional view taken along line 6-6 of FIG.
2;

FIG. 7 1s an exploded view showing the lighting system
according to the first embodiment of the present invention;

FIG. 8 1s an exploded view showing a lighting system
according to a second embodiment of the present imnvention;

FIG. 9 1s a front elevational view showing the lighting
system according to the second embodiment of the present
invention;

FIG. 10 1s a diagram {for 1llustrating a modified example of

FI1G. 6; and
FIGS. 11A and 11B are exploded views showing an essen-

tial portion of FIG. 10.

DESCRIPTION OF THE EMBODIMENTS

Specific embodiments to which the present mvention 1s
applied will be described below with reference to the accom-
panying drawings. The drawings should be viewed 1n the
direction of reference numerals.

First Embodiment

A lighting system according to a first embodiment of the
present invention will be described with reference to the
drawings.

Referring to FIG. 1, a saddle-riding type vehicle 10 or other
type of motorcycle includes a vehicle body frame 11, a front
fork 13, a front wheel 14, a front fender 15, a headlight 20,
front flashers 21, a meter 22, a steering handlebar 23, a fuel
tank 24, a seat 26, an engine 27, a swing arm 31, a rear wheel
32, and a rear cushion 33. Specifically, the front fork 13 1s
steerably mounted on a head pipe 12 disposed at a leading end
of the vehicle body frame 11. The front wheel 14 1s rotatably
mounted at a lower end of the front fork 13. The front fender
15 1s mounted on the front fork 13. The front fender 15 blocks
mud or stones thrown up by the front wheel 14. The headlight
20 as a lighting system 1s mounted at a front portion of the
head pipe 12. The front flashers 21 as a lighting system are
disposed 1n pairs 1n a front-to-back-side direction of FI1G. 1 so
as to sandwich the headlight 20. The fuel tank 24 1s disposed
on the vehicle body frame 11. The seat 26 1s mounted on a seat
rail 25 that 1s extended rearwardly from the vehicle body
frame 11. The engine 27 1s suspended on the vehicle body
frame 11. The swing arm 31 1s extended from a lower portion
of a rear portion of the vehicle body frame 11. The rear wheel
32 is rotatably mounted at a rear portion of the swing arm 31.
The rear cushion 33 connects between the swing arm 31 and
the seat rail 25, controlling vertical movements of the rear
wheel 32.

An 1ntake pipe 35 1s connected to the engine 27. A mixture
that 1s purified by an air cleaner 36 disposed downwardly of
the seat 26 and mixed with fuel by a carburetor 37 1s supplied
through the intake pipe 35 to the engine 27.

In addition, exhaust pipes 38, 38 are extended from the
engine 27 and a muitler 39 1s connected to the exhaust pipes
38, 38.

A rearview mirror 42 1s mounted on the steering handlebar
23. A rear flasher 43 as a lighting system 1s disposed rear-
wardly of the seat 26.
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The vehicle body frame 11 includes the head pipe 12, a
main frame 44, the seat rail 25, and a down frame 45. The head
pipe 12 forms a front end of the vehicle body frame 11. The
main frame 44 1s extended obliquely downwardly toward the
rear from the head pipe 12. The seat rail 25 15 extended
rearwardly from a rear end of the main frame 44. The down
frame 45 15 extended obliquely downwardly toward the rear
from a front end of the main frame 44.

The embodiment of the present invention will be described
below with reference to the headlight 20 as an example.

Referring to FIG. 2, the headlight 20 includes a first light-
ing apparatus 51, an annular stay (1dentified by reference
numeral 65 1n FIG. 3), a second lighting apparatus 52, and a
lighting system cover 33. Specifically, the annular stay 65
surrounds the first lighting apparatus 51. The second lighting
apparatus 52 1s supported by the annular stay 65. The lighting
system cover 33 1s fitted so as to cover the second lighting
apparatus 52.

The second lighting apparatus 32 includes light-emitting
clements 54, such as light-emitting diodes, disposed at pre-
determined intervals. The light-emitting elements 54 are dis-
posed annularly so as to be radially spaced apart from an outer
periphery of the first lighting apparatus 51. A lens 35 1s placed
over the light-emitting elements 34.

The lighting system cover 53 includes a spacing portion
cover 57, spokes 58, 58, 58, and an outer peripheral cover 59.
Specifically, the spacing portion cover 57 covers a spacing
portion (identified by reference numeral 66 in FIG. 3) that 1s
formed between an outer periphery of the first lighting appa-
ratus 51 and an iner periphery of the second lighting appa-
ratus 52 to extend from the outer periphery of the first lighting
apparatus 351 to the imner periphery of the second lighting
apparatus 52. The spokes 38, 58, 58 extend radially from an
outer periphery of the spacing portion cover 37. The outer
peripheral cover 59 1s connected by these spokes 38 to
thereby be integrated with the spacing portion cover 57, thus
covering the annular stay (identified by reference numeral 635
in FIG. 3).

FIG. 3. In the descriptions that follow, an i1lluminating
direction (arrow (1) of FIG. 3) will be referred to as being
torward, while a direction opposite to the 1lluminating direc-
tion as being rearward.

Referring to FIG. 3, the headlight 20 includes the first
lighting apparatus 51, the annular stay 65, the second lighting
apparatus 52, and the lighting system cover 33. Specifically,
the first lighting apparatus 51 1s covered with a first lighting
apparatus lens 63 and includes a light source 61 covered 1n a
rear thereot by a housing 62. The annular stay 63 1s connected
to, and thereby supported by, housing stays 64, 64 disposed
on an outer periphery of the housing 62. The annular stay 65
1s thus annularly formed. The second lighting apparatus 52 of
an annular shape 1s supported by the annular stay 635 and
disposed around the housing 62. The lighting system cover 53
1s placed over the second lighting apparatus 52 and covers
from the forward direction the annular stay 635 and the spacing
portion 66 between the first lighting apparatus 51 and the
second lighting apparatus 52.

The lighting system cover 53 includes the spacing portion
cover 57 for covering the spacing portion 66. The spacing
portion cover 37 that covers the spacing portion 66 1mproves
appearance of the headlight 20.

The lighting system cover 53 further includes the outer
peripheral cover 59 that 1s extended from the outer periphery
of the second lighting apparatus 52 to cover the annular stay
65. The outer peripheral cover 39 that covers the annular stay
65 hides the annular stay 65, thus improving appearance of

the headlight 20.
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In addition, a side cover 67 extended rearwardly from an
edge of the outer peripheral cover 59 1s integrally formed with
the outer peripheral cover 59. When the headlight 20 1s
viewed from a side, therelore, the side cover 67 covers and
hides the annular stay 65 to thereby further enhance the
appearance of the headlight 20.

In addition, the side cover 67 integrally formed with the
outer peripheral cover 39 helps promote reduction 1n the
number of parts used.

The first lighting apparatus 51 and the second lighting
apparatus 52 are radially spaced apart from each other. Pret-
erably, a width b of the spacing portion cover 57 1s set to be
greater than a width a of the second lighting apparatus 52.
Assume that the first lighting apparatus 51 1s the black part of
the eye and the second lighting apparatus 32 1s the white part
of the eye. The first lighting apparatus 51 and the second
lighting apparatus 52 then effectively form a shape that 1s
readily reminiscent of the “eye.”

The bolts 68 are disposed, in a view 1n the 1lluminating
direction (front view), alternately relative to, and so as not to
overlap, the light-emitting elements 54. Specifically, two
adjoining light-emitting elements 54 sandwich a bolt 68.
Disposing the bolts 68 and the light-emitting elements 54 1n a
manner of not iterfering with each other allows a length of
the second lighting apparatus 52 in a longitudinal direction (a
crosswise direction of FIG. 3) to be short.

The following observation made with reference to FIG. 4
holds true from the arrangement 1n which the light-emitting
clements 54 are disposed at a position protruding 1n the 1llu-
minating direction (the arrow (1) of FI1G. 3) (leftward in FIG.
3) relative to the first lighting apparatus 51 1n a side view.

Referring to FIG. 4, when a third person views the head-
light 20 from an obliquely forward direction, the first lighting
apparatus 51 looks closer on the side of the third person
relative to a center of a circular ring of the second lighting
apparatus 52. This produces an effect as 1f the black part of the
eye were closer on the side of the third person (as 11 the first
lighting apparatus 51 chased the third person).

Mounting of the second lighting apparatus 52 on the annu-
lar stay 65 will be described 1n detail below with reference to
FIG. 5.

Referring to FIG. 35, the second lighting apparatus 52
includes a substrate housing 69, a substrate 72, and the lens
55. The bolt 1s installed 1n the substrate housing 69. The
substrate 72, which 1s disposed forwardly (on the left side 1n
FIG. 5) of the bolt 68, supports the light-emitting element
(1dentified by reference numeral 34 1n FIG. 2). The lens 55 1s
joined to the substrate housing 69 so as to cover the substrate
72.

The bolt 68 1s an insert bolt embedded 1n the substrate
housing 69.

The bolt 68 1s passed through a mounting hole 73 1n the
annular stay 65 and secured in place with a nut 74 from an
opposite side. This mounts the second lighting apparatus 52
on the annular stay 65.

The bolt 68 1s previously embedded 1n the substrate hous-
ing 69 and the mounting hole 73 1s previously machined in the
annular stay 65. This allows the second lighting apparatus 52
to be mounted at an accurate position relative to the annular
stay 05.

Referring to FIG. 6, the substrate 72 1s fixed to a protruding,
portion 77 disposed on the substrate housing 69 with a screw
78. A mounting portion 79 of the substrate 72 1s covered with
the spoke 58. Specifically, the mounting portion 79 overlaps
the spoke 58 when the headlight 20 1s viewed from a forward
direction 1n the 1lluminating direction.
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Hiding the mounting portion 79 enhances appearance of
the headlight 20.

Additionally, the substrate housing 69 includes an exten-
s1on portion 82 that 1s extended toward a boss 81 disposed on
the outer peripheral cover 59. An outer peripheral cover
mounting hole 83 made in the extension portion 82 1s aligned
with the boss 81 and then a screw 84 1s passed therethrough.
This allows the outer peripheral cover 59 to be mounted on the
substrate housing 69.

The outer peripheral cover 59 1s integrally formed with the
spacing portion cover 57 via the spoke 38. This arrangement
allows the spacing portion cover 57 to be fixed in place by
fixing the outer peripheral cover 59 to the substrate housing
69. The arrangement 1s beneficial in that 1t makes 1t necessary
to dispose the boss 81 for fixing the spacing portion cover 57
and the outer peripheral cover 59 on only the outer peripheral
cover 59 or reduces the number of {ixing portions on the side
of the spacing portion cover 57.

The reverse holds true 11 the boss 1s disposed on the side of
the spacing portion cover 57. Specifically, fixing the spacing
portion cover 57 to the substrate housing 69 allows the outer
peripheral cover 59 to be fixed 1n place. The arrangement 1s
beneficial 1n that 1t makes 1t necessary to dispose the boss for
fixing the spacing portion cover 37 and the outer peripheral
cover 39 on only the spacing portion cover 37 or reduces the
number of fixing portions on the side of the outer peripheral
cover 39.

The spoke 38 1s disposed at the position of a lens recessed
portion 55a. Aligning the spoke 58 with the lens recessed
portion 55a allows the spoke 38 to be positioned correctly.
This arrangement facilitates positioning and mounting of the

spoke 58.

Assembly of the headlight 20 will be described below with
reterence to FIG. 7.

Referring to FIG. 7, mounting holes 86, 86 1n the housing
stays 64, 64 are aligned with first lighting apparatus mounting
holes 87, 87 1n the annular stay 65. The housing stays 64, 64
and the annular stay 65 are integrally fixed together using
bolts 88, 88 and nuts 89, 89.

The nuts 89, 89 may be previously welded to inner periph-
eral surfaces of the first lighting apparatus mounting holes 87,
87. This facilitates the assembly.

On the other hand, the lighting system cover 53 1s fitted on
the second lighting apparatus 52. Specifically, the lighting
system cover 33 1s placed over the second lighting apparatus
52; then, the screws 84, 84 are passed through the bosses 81,
81 from the rearward direction. This secures the lighting
system cover 53 on the second lighting apparatus 52.

The second lighting apparatus 32 fitted with the lighting
system cover 33 assembled as described above 1s mounted on
the annular stay 65 on which the first lighting apparatus 31 1s
mounted. Specifically, the bolts 68, 68 are passed through the
second lighting apparatus mounting holes 73, 73 from the
forward direction and secured with the nuts 74, 74 from the
opposite direction.

The second lighting apparatus 352 1s supported by the annu-
lar stay 65 supported by the housing 62. Specifically, the
second lighting apparatus 52 1s supported by using the hous-
ing 62 for the first lighting apparatus 51. This eliminates the
need for using a housing for supporting the second lighting
apparatus 32. This promotes reduction in weight of the head-
light 20.

The outer peripheral cover 59 1s mounted on the substrate
housing 69. By mounting the spacing portion cover 57 on the
substrate housing 69 in advance, the second lighting appara-
tus 52, the spacing portion cover 57, and the outer peripheral
cover 39 can be imtegrally mounted on the annular stay 65.
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Specifically, assembly accuracy of the lighting system cover
53 relative to the second lighting apparatus 52 can be

enhanced. Further, mounting processes can be simplified
because parts can be subassembled 1n advance.
A lighting apparatus according to a second embodiment of

the present mnvention will be described with reference to FIG.
8.

Second Embodiment

Referring to FIG. 8, a headlight 90 according to the second
embodiment of the present ivention does not include any
spokes (1dentified by reference numeral 58 1n FIG. 2), so that
a spacing portion cover 91 and an outer peripheral cover 92
are separately fixed relative to a substrate housing 93.

To assemble the headlight 90 having arrangements as
described above, a first lighting apparatus 51 1s first mounted
on an annular stay 95.

On the other hand, the outer peripheral cover 92 1s mounted
on the substrate housing 93.

A second lighting apparatus 96 fitted with the outer periph-
eral cover 92 1s then mounted on the annular stay 95 on which
the first lighting apparatus 51 1s mounted.

Finally, a boss 97 of the spacing portion cover 91, an inner
peripheral portion mounting hole 98 disposed on an inner
peripheral portion of the substrate housing 93, and a spacing
portion cover mounting hole 99 made 1n the annular stay 95
are aligned with each other and the spacing portion cover 91,
the substrate housing 93, and the annular stay 935 are inte-
grally secured with each other using a bolt 102.

The second lighting apparatus 96 1s supported by the annu-
lar stay 95 supported by ahousing 62. Specifically, the second
lighting apparatus 96 1s supported by using the housing 62 of
the first lighting apparatus 51. This eliminates the need for
using a housing for the exclusive use for supporting the sec-
ond lighting apparatus 96. This promotes reduction in weight

of the headlight 90.

The headlight 90 assembled as described above will be
described below with reference to FIG. 9.

Retferring to FIG. 9, the headlight 90 according to the
second embodiment of the present invention, though having,
no spokes (1dentified by reference numeral 58 1n FIG. 2),
achieves the following effects.

Specifically, the second lighting apparatus 96 includes a
plurality of light-emitting elements 54 disposed annularly.
The use of the light-emitting elements 54 for the light source
climinates the need for a reflector around the light source.
This leads to reduction 1n the number of parts used, which 1s
advantageous.

In addition, the headlight 90 includes the spacing portion
cover 91 for covering a spacing portion (1dentified by refer-
ence numeral 66 1 FIG. 3). Hiding the spacing portion
improves appearance ol the headlight 90.

In addition, the annular stay (identified by reference
numeral 95 1n FIG. 7) 1s covered with the outer peripheral
cover 92. This hides the annular stay for improved appearance
ol the headlight 90.

Another example of fixing the substrate (1dentified by ret-
erence numeral 72 1n FI1G. 5) will be described with reference
to FIG. 10.

Referring to FIG. 10, alens 55 1s joined to an upper surface
ol a substrate housing 103 to which a substrate 108 1s fixed
through heat staking and a lighting system cover 53 1s then
placed.

The effects of the embodiments of the present mvention
can be achieved even from the arrangement of the substrate
housing 103 as described above.




US 8,398,280 B2

7

Specifically, the substrate 108 may be fixed through the
so-called heat staking, in addition to the screwing (see FIG.
5). Further, any other fixing technique may be employed as
long as the technique properly fixes the substrate 108 to the
substrate housing 105.

The heat staking technique will be described 1in detail
below with reference to FIGS. 11A and 11B.

Referring to FIG. 11A, the substrate 108 1s joined to the
substrate housing 105 such that a leading end portion 107 of
a protruding portion 106 of the substrate housing 1035 is
passed through a mounting hole 109 1n the substrate 108.

The protruding portion 106 1s formed of a thermoplastic
resin.

Referring to FIG. 11B, the leading end portion 107 1s
heated to be softened and the leading end portion 107 1s
staked over the substrate 108.

The lighting system according to the embodiments of the
present mvention has been described using, as an example,
the headlight for a saddle-riding type vehicle. The invention 1s
applicable to not only a flasher of the saddle-riding type
vehicle, a headlight or a position light of a four-wheel vehicle,
and a single lighting apparatus, but also other types of uses.

The lighting system according to the embodiments of the
present invention 1s particularly suitable for the headlight and
the front flasher of the saddle-riding type vehicle. 11 the light-
ing system 1s used for these purposes, the lighting system 1s
disposed near the steering handlebar. The lighting system
according to the embodiments of the present invention 1s light
in weight. Effect from the weight of the lighting system on
operability of the saddle-nding type vehicle can therefore be
inhibited. Specifically, the lighting system according to the
embodiments of the present invention 1s particularly suitable
for use 1 which the lighting system 1s disposed near the
steering handlebar of the saddle-riding type vehicle.

In addition, the direction in which the lighting system
illuminates 1s not limited only to a substantially forward
direction as in the embodiments of the present invention;
rather, the 1lluminating direction may be rearward, upward, or
sideward of the vehicle.

According to an embodiment of the present invention, the
lighting system further includes a spacing portion cover for
covering a spacing portion that 1s formed between an outer
periphery of the first lighting apparatus and an inner periph-
ery of the second lighting apparatus to extend from the outer
periphery of the first lighting apparatus to the inner periphery
of the second lighting apparatus.

According to an embodiment of the present invention, the
lighting system further includes an outer peripheral cover that
1s extended from an outer periphery of the second lighting
apparatus so as to be spaced apart from a center of the second
lighting apparatus to thereby cover the annular stay.

According to an embodiment of the present imnvention, the
outer peripheral cover 1s integrated with the spacing portion
cover by being connected to a spoke that extends radially
from an outer periphery of the spacing portion cover.

According to an embodiment of the present imnvention, the
light-emitting elements are disposed such that two adjoining
light-emitting elements sandwich the spoke 1n a front view.

According to an embodiment of the present imnvention, the
second lighting apparatus includes a substrate for supporting

the light-emitting element and a substrate housing on which
the substrate 1s mounted. Further, a mounting portion on
which the substrate 1s mounted on the substrate housing 1s
covered with the spoke.
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According to an embodiment of the present invention, the
spacing portion cover 1s disposed on the substrate housing, or
the outer peripheral cover 1s disposed on the substrate hous-
ng.

According to an embodiment of the present invention, the
second lighting apparatus includes a light-emitting surface or
a light-emitting body that 1s disposed at a position protruding
in an 1lluminating direction from a light-emitting surface or a
light-emitting body of the first lighting apparatus 1n a side
VIEW.

embodiment of the present invention, the second lighting
apparatus 1s supported by the annular stay that 1s 1n turn
supported by the housing. Specifically, the second lighting
apparatus 1s supported by using the housing of the first light-
ing apparatus. This eliminates the need for using a housing for
the second lighting apparatus for supporting the second light-
ing apparatus. This promotes reduction in weight of the light-
Ing system.

In addition, according to the embodiment of the present
invention, the second lighting apparatus includes the plurality
of light-emitting elements disposed annularly. The use of the
light-emitting elements for the light source ensures uniform
annual 1llumination even without using a special reflector
around the light source.

According to the embodiment of the present invention, the
lighting system includes the spacing portion cover for cover-
ing the spacing portion. Hiding the spacing portion behind the
spacing portion cover improves appearance ol the lighting
system.

According to the embodiment of the present invention, the
lighting system further includes the outer peripheral cover
that 1s extended from the outer periphery of the second light-
ing apparatus and covers the annular stay. This hides the
annular stay for improved appearance of the lighting system.

According to the embodiment of the present invention, the
outer peripheral cover 1s integrated with the spacing portion
cover by being connected to the spoke. As compared with an
arrangement in which the outer peripheral cover and the
spacing portion cover each are individually fixed, a smaller
number of support portions are used to promote reduction in
the number of parts used and the number of assembly man-
hours.

According to the embodiment of the present invention, the
light-emitting elements are disposed such that two adjoining
light-emitting elements sandwich the spoke 1n a front view.
Specifically, the light-emitting elements are disposed so as
not to overlap the spoke 1n a front view. Consequently, the
lighting system requires only a minimum essential number of
light-emitting elements, thus contributing to reduction 1n the
number of parts used.

According to the embodiment of the present invention, the
mounting portion 1s covered with the spoke. This improves
appearance of the lighting system.

According to the embodiment of the present invention, the
spacing portion cover 1s disposed on the substrate housing, or
the outer peripheral cover 1s disposed on the substrate hous-
ing. Specifically, the spacing portion cover or the outer
peripheral cover 1s disposed on the substrate housing. By
mounting the spacing portion cover or the outer peripheral
cover on the substrate housing in advance, the second lighting
apparatus, the spacing portion cover, and the outer peripheral
cover can be integrally mounted on the annular stay. Specifi-
cally, mounting processes can be simplified.

According to the embodiment of the present invention, the
light-emitting surface or the light-emitting body of the second
lighting apparatus 1s disposed at a position protruding from
the light-emitting surface or the light-emitting body of the
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first lighting apparatus 1n a side view. When a third person
views the lighting system from an obliquely forward direc-
tion, the first lighting apparatus looks closer on the side of the
third person relative to a center of a circular ring of the second

lighting apparatus. This produces an effect as 1 a black partof 5

an eye were closer on the side of the third person (as if the first
lighting apparatus chased the third person).

The lighting system according to the embodiments of the
present invention 1s suitable for a headlight of a saddle-riding,
type vehicle.

Obviously, numerous modifications and variations of the
present invention are possible in light of the above teachings.
It 1s therefore to be understood that within the scope of the
appended claims, the mvention may be practiced otherwise
than as specifically described herein.

What 1s claimed as new and 1s desired to be secured by
Letters Patent of the United States 1s:

1. A lighting system comprising;:

a first lighting apparatus including a housing and a light

source covered with the housing;

an annular second lighting apparatus disposed around the

housing and 1ncluding a plurality of light-emitting ele-
ments disposed annularly so as to be radially spaced
apart from an outer periphery of the housing of the first
lighting apparatus; and

an annular stay supported by the housing to support the

second lighting apparatus and including an inner periph-
eral surface radially in contact with an outer peripheral
surface of the housing.

2. The lighting system according to claim 1,

wherein the stay includes an annular first portion to which

the second lighting apparatus 1s attached, and a second
portion having a cylindrical shape and extending from
an 1nner periphery of the first portion along an 1llumi-
nating direction of the first lighting apparatus, the sec-
ond portion including the mner peripheral surface radi-
ally 1in contact with an outer peripheral surface of the
housing.

3. The lighting system according to claim 2,

wherein the first portion includes a first surface and a

second surface opposite to the first surface 1n the 1llumi-
nating direction, the second lighting apparatus being
provided on the first surface to emit light along the
1lluminating direction, and

wherein the second portion extends from the second sur-

face of the first portion along the illuminating direction
toward a opposite side of the second lighting apparatus
and includes a fixing portion connected with the housing
of the first lighting apparatus.

4. The lighting system according to claim 1,

wherein the first lighting apparatus includes a lens through

which light of the light source passes and attached to the
housing, and

wherein the housing includes a lens attaching portion to

which the lens 1s attached, the lens attaching portion
including the outer peripheral surface radially 1n contact
with the mner peripheral surface of the stay.

5. A lighting system comprising:

a first lighting apparatus including a light source covered

with a housing;

an annular second lighting apparatus disposed around the

housing and 1ncluding a plurality of light-emitting ele-
ments disposed annularly so as to be radially spaced
apart from an outer periphery of the first lighting appa-
ratus;

an annular stay supported by the housing to support the

second lighting apparatus; and
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a spacing portion cover that extends from the outer periph-
ery of the first lighting apparatus to an inner periphery of
the second lighting apparatus to cover a spacing portion
that 1s formed between the outer periphery of the first
lighting apparatus and the inner periphery of the second
lighting apparatus.

6. The lighting system according to claim 3, further com-

prising;:

an outer peripheral cover that extends from an outer periph-
ery ol the second lighting apparatus so as to be spaced
apart from a center of the second lighting apparatus to
cover the annular stay.

7. The lighting system according to claim 6,

wherein the outer peripheral cover 1s connected to a spoke
that extends radially from an outer periphery of the
spacing portion cover to be integrated with the spacing,
portion cover.

8. The lighting system according to claim 7,

wherein the light-emitting elements are disposed such that
two adjoining light-emitting elements among the light-
emitting elements sandwich the spoke 1n a front view.

9. The lighting system according to claim 7,

wherein the second lighting apparatus comprises
a substrate that supports the light-emitting elements, and
a substrate housing on which the substrate 1s mounted,

and

wherein the spoke covers a mounting portion in which the
substrate 1s mounted on the substrate housing.

10. The lighting system according to claim 9,

wherein the spacing portion cover or the outer peripheral
cover 1s disposed on the substrate housing.

11. The lighting system according to claim 8,

wherein the second lighting apparatus comprises
a substrate that supports the light-emitting elements, and
a substrate housing on which the substrate 1s mounted;

and

wherein the spoke covers a mounting portion in which the
substrate 1s mounted on the substrate housing.

12. The lighting system according to claim 11,

wherein the spacing portion cover or the outer peripheral
cover 1s disposed on the substrate housing.

13. The lighting system according to claim 5,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding in an 1lluminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.

14. The lighting system according to claim 6,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding in an 1lluminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.

15. The lighting system according to claim 7,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding in an 1lluminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.

16. The lighting system according to claim 8,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding in an 1lluminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.
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17. The lighting system according to claim 9,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding 1n an 1lluminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.

18. The lighting system according to claim 10,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding 1n an 1lluminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.

10

12

19. The lighting system according to claim 11,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding in an 1lluminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.

20. The lighting system according to claim 12,

wherein the second lighting apparatus includes a light-
emitting surface or a light-emitting body that 1s disposed
at a position protruding in an illuminating direction with
respect to a light-emitting surface or a light-emitting
body of the first lighting apparatus 1n a side view.

¥ o # ¥ ¥
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